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Abstract
The safety and health of children are essential issues not only for households but also for society. Missing Child is a
severe strike to a family. It causes severe trauma memory and affects family members both psychologically and
physically. Incidents like this also spread a feeling of fear among the local community. Many efforts have been
made to help with this problem, such as the Amber Alert system, the location-tracking functions in the operating
system in smartphones. There are also many safety apps in the app stores trying to prevent this kind of incident.
However, there are still things that these apps do not cover: What should the parents do when they lose contact with
their children and feel worried? This project explored ways to provide guidance for parents and tried to find a way to
balance the privacy-safety tradeoff.
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Introduction
The missing child is an important problem not only for families but also for the neighborhood and society. In the
Bureau’s National Crime Information Center (NCIC) Missing Persons File[2], there are more than 32,000 cases of
missing children under the age of 18 at the end of 2017. This thesis documentation is about the mobile application
“Link”, which is designed for families, focusing on the concern of missing children. This application not only helps
parents to collect information and react effectively, but it also provides a way for parents and children to cooperate
together on the privacy-safety trade-off problem. It was inspired by a movie named Searching[1], which tells a story
about a father using social media to collect all the useful information and finally find his missing daughter.

Section I: Context
According to “2018 NCIC Missing Person and Unidentified Person”[3], there are 85,459 active missing person
records, of which juveniles under the age of 18 account for 29,758 (34.8%) of the records. (as of December 31,
2018).
There are three different stages of missing before triggering an Amber Alert: Before missing; Suspected missing and
Confirmed missing. The “Before missing” stage refers to the normal daily life, showing no signs of danger. The
“Suspected missing” stage refers to the situation when a child loses contact with parents and parents start to get
worried. The “Confirmed Missing” stage refers to the situation after the law enforcement confirmation. Currently,
there are many efforts that have been done for these three stages of missing. Below is the analysis of the current
solutions.
There are many applications that are focusing on the “Before missing” and “Suspected” missing stage. The chart
below (Figure1) shows the functional analysis of these applications.

Figure1-Comparison Chart- Image by Author

I selected the most popular family safety applications from Google and Apple app stores. All of them have a
real-time location track function for friends and families to stay connected and keep updated with location
information. It also helps them to stay connected and react in time in dangerous situations. Also, all of them provide
the function to view the location history and notify friends or families when the user is in a dangerous place. Many
of them have the function of asking for help and chatting. The “Find My Kids” app works like the iPhone built-in
app “Find my iPhone”. Parents can play a loud bell, monitor the screen, open the microphone, and control the

battery of the kid’s phone. The “Family Locator” is focusing on the driving experience and encouraging safe
driving.
The competitive analysis above shows that most of the apps are focusing on tracking and communicating. They are
only solving the problems on the “Before missing” and “Suspected missing” stage.
Amber Alert is the most effective system for the confirmed missing stage. It has been helping with recovering
missing children. Until February 2020, 985 missing children had been found because of the Amber Alert
Program[4]. Although to activate an amber alert, there are some activation criteria:
●

Law enforcement must confirm that an abduction has taken place.

●

The child must be at risk of serious injury or death.

●

There must be sufficient descriptive information of the child, captor, or captor's vehicle to issue an alert.

●

The child must be a minor (under 18 years of age).

So the Amber alert may be effective after the law enforcement confirms that the abduction has taken place, which
means it’s not effective on the “Before missing stage” and “Suspected missing stage”.
From the analysis above, I found that the applications seldom provide guidance for parents to collect useful
information and prepare things they need before reporting to the police(before the confirmed missing stage).
Therefore, I decided to design an app that can not only help children to stay safe but also provide guidance for
parents to react effectively and collect useful information. Also, when collecting information, the privacy of the
child should also be considered in the design process. Children should decide on what to share and what’s not.

Section II: Method
Define functions
Based on the background research and competitive analysis, I have set up two design goals for this project:
1.

Before missing: help parents and children keep connected and keep the parents informed of the children’s
status.

2.

Suspected missing: Provide guidance for parents and children to react effectively in a situation of
emergency with the consideration of privacy.

I use the “How Might We” method[5] to brainstorm and define the scope of this project. The “How Might We”
method is to rephrase the challenge so that we can find opportunities for design. The first “How Might We” question

is: How might we help parents and children keep connected and keep the parents informed of the status of their
children?

Figure2-Brainstorming step 1-Image by author

I use pen and paper to sketch out my brainstorming ideas (Figure 2). I tried different methods, such as the battery
alert for a kid's device, the quick alert that requires voice recognition to trigger, or some micro-interaction that can
trigger an alert quickly.

Figure3-Brainstorming step 2-Image by author

When the parents suspect that their child might be missing, they feel worried and anxious. A very important thing
for them is to know what to do and what actually works. So the second “How Might We” question is: How might we
help parents and children to react effectively in the situation of emergency? I explored different methods(Figure 3),
such as sending messages to someone who might know, or sending an alert to parents when the security device is in
a stranger’s hands. However, I still feel that these solutions are not practical enough.
To get some practical solutions for the “Suspected missing” stage, I realized that I needed professional help. I went
to the public safety office on the RIT campus and interviewed two officers for their advice. According to them, for
missing people searching, some helpful information would be:
●

Last seen location and location history

●

Social connections such as friends or classmates

●

Social media info

●

Local hospital/Ambulance info

Based on their opinions, I filtered the effective brainstorm result and explored further. And I decided to add options
for parents to reach out to the child’s friends and social media. Also, the child will have options to decide on what to
share and what’s not. Therefore, this mobile application has four main sections(Figure 4).

Figure4-Function-Feature List-Image by author

The first main function is designed for the “Before missing” stage. It has a family safety tracking function. Users
should be able to do things such as:
1.

Chat with families.

2.

See each other’s real-time location

3.

See the battery status.

4.

Send a message to families when the battery is dying.

The second main function is designed for the “Suspected missing” stage. It contains different safety actions that
users can do. Parents should be able to do things such as:
1.

Send an alarm to the child’s device

2.

Contact friends of the child to check.

3.

Send messages to the neighborhood to get help

4.

Send social media alert

The third main function is designed for the reporting to the police process right before the “Confirmed missing”
stage. It keeps records that parents will need when they report to the police and when they send out alerts on a large
area. It contains records such as:
1.

Physical health information(height, weight, etc)

2.

Updated pictures that show the outlooking of the child.

The fourth main function is designed for privacy control for the child. The child should be able to:

1.

Manage their social media account and which can be shared when they lost contact

2.

Manage their contacts (who can their parents reach out to when they lost contact)

After that, I have my first design iteration, which will be presented in Imagine RIT along with prototype testing and
survey.

Design
The first section is “home”(figure 5). Parents and kids can see each others’ location on the home screen. They can
chat or call each other and see each other’s battery level. A family member will be reminded to send a message to
others to notify them when the battery is low (figure 6). The purpose of this section is to help them to stay connected
and keep everyone updated so that they will not be worried when someone is not responding.

Figure 5-Home screen-Image by author

Figure 6-Notification screen-Image by author

The second main function is “safety action”(figure 7). According to the previous interview with the police officers
of the on-campus public safety department, location and social connection are the keys to collecting useful
information. When parents are in a panic situation, they may not know the right things to do. The purpose of this
function is to take one step forward and provide guidance for them and help them to collect useful information and
react effectively in the case of danger. I designed two levels of actions that the parents can take when they start to
get worried.

Figure 7-Safety section-Image by author

The actions on level one are 1. Open Microphone; 2. Contact friends. The microphone option can open the
microphone on the kid’s phone and they can listen to the sound of the kid’s surroundings(Figure 7.1).

Figure 7.1-Open microphone-Image by author

And when they are really worrying, they can send messages to kid’s friends to get more information(Figure 7.2).

Figure 7.2-Send message to friends-Image by author

The actions on level two are focusing on more severe situations. It provides options to get help in the
neighborhood(sending messages to other users who were around the last recorded location, Figure 7.3), sending out
a social media alert(Figure 7.4), and a quick procedure to report to the police(Figure 7.5).

Figure 7.3-Get help in community-Image by author

Figure 7.4-Send Social Media Alert-Image by author

Figure 7.5-Report to Police-Image by author

The third main function is the profile section, where users can view and manage some important information like
birthday, height, weight, photos, and other useful information. Gier’s research article “AMBER Alerts: Are
School-Type Photographs the Best Choice for Identifying Missing Children?” [6] shows that the face-recognition
accuracy for the missing child may be more effective if more than one type of photo is shown on an amber alert,
especially when the child looks less happy, less neat and tidy. Also, an article named “Preventing Abductions (for
Parents)” [7] by Dowshen suggests that uploading new photos every 6 months can help with face recognition.
Therefore, it is important to have a photo library of the kids and update the photos every 6 months. So I designed the
photo library function and it will notify the kids to update their photos every 6 months(figure 8&9). The purpose of
this section is to keep the record updated in case of danger.

Figure 8-profile page/Figure9-profile detail page-Image by author

The fourth section is the account setting section. Out of the concern of privacy for kids, I designed a setting panel
where they can manage their privacy and notification preferences(Figure 10). They can choose which social media
that the “asking for help” message can go to when they are in level 2 missing mode. Also, they can put in their
friends’ contact information for the “contact friends” function on level 1.

Figure10-Account setting page-Image by author

User Test and Survey
To collect user feedback on the first iteration of the product, I conducted the prototype testing in the Imagine RIT
event, where all the target users: parents will be present. However, visitors normally will not spend too much time
on a specific project during the Imagine RIT event. Considering the environment and scenario, I designed a short
survey to collect feedback after the visitors tried the prototype. I also created a prototype and mocked it up on my
phone so that visitors can try it out. The purpose of this prototype and survey is to collect a general point of view
from them. The questions of the survey are listed below(Figure 11).

Figure11-Survey questions-Image by author

I asked them to what extent they would like to use this product. And I collected their rating from five perspectives:
Problem-solving strategy; Function Integration; Ease of Use; Visual Design; Presentation. I also set up a field for
them to share any opinions(Figure 11). In the meanwhile, I took notes for any in-person feedback and opinions.

Result
I got 15 responses to the survey (Figure 12&13). 73.33% of attendees were interested in using this product, while
6.67% preferred other products and 20% of them would think about using the product. In the meanwhile, the product
got a pretty average rating from the five perspectives. Although, I notice that there’s a 3-star rating on the “Ease of
Use” Scale.

Figure12-Survey Result page1-Image by author

Figure13-Survey Result page2-Image by author

I got much feedback from teenagers saying that they want more privacy control and they don't want to be surveilled
during their daily life. They want to be considered in the decision-making process and they don’t want parents
abusing this app. One of them wrote: “I'm a kid so I'm a bit worried about privacy... this could be a Black Mirror
episode but not horribly depressing.” Also, I got one response saying that the frequency of people using this product
may be a problem since it is focusing on situations that rarely happen.

Iteration
From the user testing and survey result, I rethink the role that this product is playing in a parent-child relationship.
The purpose of this app is not for parents to keep watch over their children but for children to stay safe. The privacy
control is not enough. So the problem becomes: How to make a product to balance between the parent-child
relationship so the children will feel free and comfortable and safe in the meantime? Should I add some restrictions
to functions that parents can use? How to prevent parents from abusing some functions? How to add children to the
decision-making process? How to get children and parents to agree on the privacy setting?
Aiming to answer the questions above, I decided to focus on the safety actions(for the “Suspected missing” stage)
and the privacy setting. I re-organized and re-evaluated the safety actions(Figure 14). There are two big changes that
I made for the safety actions and safety action restrictions.
The first change is that I divided those actions into three levels. The actions in Level 1 are sending alarm and
contacting friends(Figure 7.2). The alarm function on level 1 can help when the parents start to get worried but not
in a very nervous situation(Figure 15). Actions in level 2 are opening microphones(Figure 7.1) and sending
messages to users who were near the last recorded location(Figure 7.3). These actions will send messages to small
groups of people who may know useful information, which will cause an impact on a local level. Actions in level 3
are focusing on a more severe situation. Level 3 provides parents with options to report to police, which will draw
information from the profile section quickly(Figure 7.5). Parents can also send social media alerts based on police
advice(Figure 7.4), which will have a bigger impact than actions on level 2.

Figure14-Safety Action pages-Image by author

Figure15-Send alarm-Image by author

The second change is that I added restrictions to parents when they want to take the safety actions on each level.
Parents are not allowed to use safety actions without restriction(Figure 16). Certain conditions must be met to
activate those safety actions. For example, the parents can only take actions in level one when all the conditions
below are met:
●

The child is not answering calls;

●

The child is not responding to messages;

●

The child does not have activity for 3 hours;

●

The child is not at home.

These are the default settings of the level 1 condition. Parents and children can click the “condition settings” to view
and reset the condition. They can only change the condition setting when both of them are certified by face ID(Or
touch ID depending on the phone models) and confirmed at the same time. This method helps to make sure both
parents and children have a common understanding of the safety actions and agree on the conditions.

Figure16-Safety actions and restrictions page-Image by author

Summary
Starting as a safety app for families, this product’s role has been changed from a safety tool to a tool that helps
balance the relationship between children and parents. It provides guidance for parents in a panic state so that they
can act effectively. In the meanwhile, it helps parents and children to make decisions together so that children can
stay safe without feeling surveilled.

Section III: Conclusion
Focusing on the problem of the missing children, this design study researched the current situation and statistics of
the problem. It analyzes the functions of current safety apps in the market and finds the safety actions they need in
the next step. It not only provides guides for parents to react effectively but also considers the privacy of the child.
Moreover, from the user research result, I learned that parents liked the safety action function while children need to
be involved in the decision-making process. Parents may abuse the application when they have the power to do that.
And children should also be involved when making the decisions of safety action restrictions. Parents and children
should discuss and agree on the privacy-safety tradeoff. Therefore, this application should not be the tool that
parents can abuse. It should be a tool that can balance the relationship between parents and children and help them to
agree on the safety problem. Looking at how technology plays a role in the parent-child relationship, and how to get
them to agree on the same settings, this design study provides a way for them to reach a consensus on the same idea.
Still, there are many improvements that can be made to this design. For example, one feedback from the survey
points out that the frequency parents and children will use it in their daily life is a concern. Also, another feedback
indicates that the product should include the scenario when someone wants to provide information to the parents
anonymously. This product also needs to be more specific on privacy control and be more reliable when receiving
social media messages. It should also explore the way to cooperate with the police, such as the way that parents
share information with the police and the way that parents select a conversation on social media and add it to the
report.
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